Introduction: Phlebitis, that disrupts chemotherapy, is the inflammation of the vein and the most common complication of intravenous injection of chemotherapy drugs. Aim: The aim of this study was to determine the effect of topical application of N. sativa oil on the prevention of phlebitis caused by chemotherapy. Methods: This single-blind clinical trial was conducted on 60 cancer patients. In the intervention group, five drops of N. sativa oil was applied on the distal area of the catheter, two times per day and every 12 hours from the first day of chemotherapy to the third day; no intervention was conducted for the subjects in the control group. Results: Results showed that there was a significant difference between the two groups at 60 and 72 hours in regard with incidence of phlebitis. There was a statistically significant difference between the two groups at 12 and 72 hours in terms of severity (degree) of phlebitis. Conclusion: topical application of N. sativa oil is effective in the prevention of chemotherapy-induced phlebitis.
Introduction
Intravenous chemotherapy is the most effective treatment for cancer in clinical settings [1, 2] . Intravenous catheters are used in cancer patients for hydration, administration of medications, administration of nutritional solutions, blood transfusion and blood products. Although the application of venous catheters has many benefits to patients in the oncology sections, they may cause various complications such as phlebitis, drug leakage, thrombophlebitis, air embolism, circulatory overload, hemorrhage, and infection [3] [4] [5] . Meanwhile, phlebitis is the most common complication [6] [7] [8] . Previous studies have reported the incidence of chemotherapy-induced phlebitis to be 35-65% in patients with cancer [1] . Phlebitis means inflammation of the vein [9, 10] and inflammatory response to intravenous infusion, leading to various types of tissue damage such as pain, warmth, redness, swelling, rigidity of the injection site, and ultimately fever [11] . The majority of chemotherapy drugs have the potential to cause phlebitis. Phlebitis caused by chemotherapy is a common complication in cancer patients; it causes several health problems for patients and affects the normal process of chemotherapy [1] . Phlebitis induced by intravenous anticancer agents might be caused by PH, Osmotic pressure of chemotherapy solutions, size of the used vein, size and type of the intravenous catheter and infusion periods [12, 13] . Therefore, while using of intravenous catheters for intravenous injection of chemotherapy drugs, attention should be paid to some of the aspects of nursing infusion standards, especially when used in vesicant or hyper-osmolar drugs, or when the duration of infusion is prolonged up to more than 60 minutes [14] . Phlebitis of peripheral vein catheters is an important factor of mortality in oncology patients [15] . Peripheral vein catheters which are nor-Inclusion criteria were Being aged 25 to 75 years, full awareness and collaboration to participate in the research, having gastrointestinal cancers (colon, rectum, esophagus, stomach), being on chemotherapy diets such as 5-fluorouracil +oxaloplatin+ Leucovorin or 5-fluorouracil +Cisplatin, application of 20-22 catheter gauge (made of Unicut Company), use of upper limb for inserting of intravenous catheter, non-use of analgesics and pain relief, non-steroidal anti-inflammatory drugs, non-use of antibiotics, Lack of diabetes, skin disorders and autoimmune diseases, lack of fever, neutropenia and any signs of infection, not using any ointment or vegetable oil at the site of venipuncture during research were the main inclusion criteria. Exclusion criteria included the patient's unwillingness to continue to collaborate in the research, early discharge, ill-being and allergic reactions during the study.
Intervention
The sample size, derived from the same study [21] considering to 80% power of test and 5% probability of type 1 error, the sample size were calculated 30 subjects in each group. This study was single blind, patients were aware of being involved in the study, but not aware of which group they are in at the time of intervention. First the researcher providing explanations about the method and the objective of the research to the all patients. In this study, the samples were selected by Convenience Sampling method and then, were randomly assigned into intervention (N. sativa oil) group and control (routine care) groups. In intervention group, the participants (30 patients), initially, Angiocath IV Catheter, 20-22 gauge sizes (manufactured by UNICUT company) was inserted in the upper limb veins of the participants, observing the aseptic Technique. After the insertion of peripheral vein catheter, 5 drops of N. sativa (prepared by the pharmacist) was applied 2 times a day (each 12 hours, morning and night before bedtime) on the distal area of the catheter up to 10 cm on the route of intravenous injection from the first to the third day of chemotherapy cycle in the intervention group. Also, the place was washed with water each time before using oil; No intervention was conducted for the participants in the control group. The participants of two groups were evaluated for incidence and severity of phlebitis in mally applied in the oncology wards, can develop infections in the area of phlebitis to cellulitis and ultimately severe sepsis [15] . Therefore, it is essential for the nursing team to recognize these risk factors and apply care based on scientific evidence and executive protocols [16] . Phlebitis can be considered as a temporary or permanent limiting factor of treatment continuation in the cancer patients, after its occurrence peripheral vein catheter should be removed immediately. Depending on the intensity of the inflammatory process in the venipuncture area, vascular endothelium suffers from irreversible damage, including phlebosclerosis, and that portion of the vein can no longer be used to administer new intravenous line or even blood sampling. Therefore, prevention of phlebitis and the control of its inflammatory symptoms is essential, especially in patients whose venous network is highly susceptible to chemotherapy [17] . Phlebitis treatment involves removal of intravenous catheters and re-establishing in another site, applying warm and wet compresses in the damaged area and use of sterile techniques during catheterization [18] . Herbal therapy is a popular method in the last decades [19, 20] Various methods have been proposed to prevent phlebitis induced by chemotherapy, including topical application of sesame oil [21] , aloevera [22] , steroid ointment [23] , topical application of chamomile [17] and heparin lack [24] . Medicinal plants are currently used as complementary and alternative therapies with minimal side effects, among which Nigella Sativa (N. sativa) has a rich medical history [25] . Known with scientific name of Nigella Sativa L. and belonging to the family of Ranunculacea. this plant is among the various medicinal species known as an amazing and miraculous plant with a wide range of medicinal activities [26] . Qver the last thousands of years, N. sativa has been used to treat various diseases such as asthma, hypertension, diabetes, inflammation, cough, headache, eczema, fever and dizziness. Various studies have shown its anti-inflammatory, anti-bacterial, antihistaminic, anti-diabetic, and anti-cancer properties [27] .
N. sativa widely use evidence showed its anti-inflammatory effect is comparable effect of 100 mg/kg aspirin by its inhibitory effects on Carrageenan induced paw edema [28] . Also, evidences show N. sativa anti-inflammatory therapeutic effects on psoriasis (by produced the ethanolic extract) [29] , Acne vulgaris ( as an oil lotion 10% significantly reduced mean lesion count of and pustules after 2 months of therapy) [30, 31] , Vitiligo (by Lyophilized seed extract of N. sativa and its active ingredient) [32, 33] , Hypersensitivity reactions (by using carbonyl fraction of N. sativa and its active components, thymoquinone and nigellone) [34, 35] and Skin cancers (by enhancement of the natural killer (NK) cell in anti-cancer program) [36, 37] .
Active compounds have been extracted from the seed and oil of N. sativa, including thymoquinone, thymohydroquinone, dithymoquinone, thymol, carvacrol, Nigellimine-N-Oxide, nigellicine, nigellidine and alpha hederine [38] . The most beneficial therapeutic properties of this plant is due to the presence of phenolic compounds, especially thymoquinone [39] . The mechanism of anti-inflammatory action of N. sativa oil and thymiquinone is realized through inhibiting cyclo-oxygenase and 5-lipoxygenase pathways and preventing the production of thromboxane B2 and leukotriene B4 [40] [41] [42] . A study by Hadi et al. in 2016 showed that N. sativa oil could be helpful in reducing the inflammation process and it can be used as a supplementary treatment in patients with rheumatoid arthritis [43] , a point which was confirmed by the results of Gheita et al. study in 2012 [44] .
Considering the importance of phlebitis induced by intravenous injection of chemotherapy drugs and the consequence of these three days every 12 hours at intervals of 12, 24, 36, 48, 60, 72 hours. On the first day, all the participants were given the same training for catheter care. Collected data was analyzed by SPSS 21 using descriptive statistics (mean, standard deviation) and descriptive statistics (Chi-Square, Fisher exact, T-test, Mann-Whitney test). (Figure 1) 
Data collection and instruments
Data were collected using a two-part questionnaire. The first part included demographic characteristics of patients, including age, sex, marital status, educational level, occupational status, place of residence, and BMI; the second part of the questionnaire contained information about the disease ,intravenous therapy and catheter characteristics, including the duration of the disease, the duration of chemotherapy, chemotherapy cycles, chemotherapy diet (type, amount, duration and method of administration), absolute neutrophil count, use of steroid anti-inflammatory drugs, history of underlying diseases, catheter insertion date and time, catheter gauge and anatomical location of the catheter. In addition, the phlebitis checklists, based on Visual Infusion Phlebitis (VIP) [46] , were used to assess the place of the catheter insertion in terms of the incidence and severity of phlebitis at 12, 24, 36, 48, 60, 72 hour intervals. In order to determine the scientific validity of the questionnaire, the content validity method was used and approved by 10 faculty members specializing in the field under study; the reliability between two evaluators was used to assess the reliability of the phlebitis check list; and the reliability coefficient was estimated to be 0.85 by the Kappa test.
Results
60 subjects participated in the present study. 53.3% of the subjects in the intervention and 63.3% in the control group were male and the rest of the subjects were female. The mean age in the intervention group was 58.9 ± 12.29 and 62.93 ± 12.87 in the control group. The distribution of the subjects was similar in terms of demographic characteristics and disease characteristics such as age, sex, marital status, educational level, body mass index, type of cancer, duration of chemotherapy, chemotherapy cycles, and there was no significant difference between two groups (P > 0.05). There was no significant relationship between age, sex, catheter insertion site, catheter gauge and type of chemotherapy diet with phlebitis in the present study. (Table 1) Chi-square test did not show a significant difference between two groups in terms of phlebitis incidence at 12 hours (P = 0.2), 24 (P = 0.8), 36 (P = 0.4) and 48 hours (P = 0.06); however, this difference was statistically significant at 60 (P = 0.04) and 72 (P = 0.001) hours. (Table 2) Based on Fisher's exact test, at 12 (P = 0.02) and 72 (P = 0.001) hours, there was a significant difference between the two groups in regard to the severity of phlebitis. There was no statistically significant difference between the two groups at 24 (P = 0.1), 36 (P = 0.2), 48 (P = 0.2) and 60 (P = 0.056) hours. (Table 3) Also, the Mann-Whitney test showed a significant difference in mean phlebitis severity at 12, 48, 60 and 72 hours; however, this difference was not significant at 24 and 36 hours. (Table 4) 
Discussion
The results of the study showed that the difference between the two groups turned out to be significant in terms of the phlebitis incidence from 60 hours onwards, and the most significant difference was observed at 72 hours, a time which the incidence of phlebitis was observed on its maximum value in the control group; 23 subjects in the intervention group and 10 subjects in the control group did not develop phlebitis at this time of study.
During the 72 hours of study, the severity of phlebitis reached the lowest possible rate in the intervention group, but the severity of phlebitis increased in the control group, so that a fourth degree phlebitis was observed. The results of the findings indicated the positive effect of nigella sativa oil on the incidence and severity of phlebitis in the intervention group over time, as well as increased life span of the peripheral vein catheter in this group compared to the control group. In this regard, Mosayebi et al. (2017) , in a study conducted to determine the effect of sesame oil on the prevention of chemotherapy-induced phlebitis in children with acute lymphoblastic leukemia, found that there was a significant difference between the two groups in terms of phlebitis incidence and mean phlebitis severity [21] . The results of this study indicated that sesame oil was effective in preventing phlebitis caused by chemotherapy, a point which was, also, confirmed by the results of Nekozad study [47] . Also the results of a study by Thakur showed that after 3 days of chemotherapy cycle, 85% of the subjects in the control group and 40% in the test group developed thrombophlebitis. The findings of the study showed a significant difference in chemotherapy induced thrombophlebitis between the two groups. These findings are consistent with results of the present study [24] . Also The results of a study by Hamabe et al. showed a reduction of phlebitis in patients receiving steroid ointment with Vaseline, and found that the combination of steroid ointment with Vaseline ointment is effective in reducing the incidence and prevention of phlebitis caused by chemotherapy [23] .
The results of a study by Ravindra et al. showed that after intervention, the mean phlebitis severity was 1.10 in the intervention group and 2.53 in the control group, which showed a statistically significant difference between the two groups in terms of the level and severity of phlebitis [18] . Jing Hong found that fresh potato cuttings was more effective than hirodoid ointment in the treatment of amiodarone phlebitis [48] . In a review study, Gao et al. concluded that topical aloe vera was more effective than compared to magnesium sulfate glycerin in preventing and treating chemotherapy-induced phlebitis [1] . Several studies have been done on the therapeutic and anti-inflammatory properties of nigella N. sativa, Kooshki study realized that topical application of N. sativa oil was more effective in reducing pain in the elderly's knee compared to acetaminophen tablets; thus, it is suggested as an alternative remedy for elderly people [49] . The results of a study by Yousefy showed that N. sativa had similar effects with betamethasone ointment in reducing the severity of hand eczema and improving skin quality [35] . In a study conducted by Ghorbani Birgani ,after 6 months of intervention, the mean vitiligo location scores decreased from 4.98 ± 4.81 to 3.75 ± 3.91 in the N. sativa seed group; this rate decreased from 4.98 ± 4.80 to 4.62 ± 4.36 in the group receiving fish oil, indicating that N. sativa was more effective in improving skin lesions compared to fish oil after 6 months of intervention [33] .
Conclusion
According to the results of the current study, topical application of N. sativa oil is effective in the prevention of chemotherapy-induced phlebitis as a simple and accessible method without known side effects, it is recommended in prevention of phlebitis induced by chemotherapy. Additionally, further research is recommended with larger sample size and in other wards of the hospital.
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